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United States Senate
Washington, D.C. 20510

Dear Senator Glenn:

Thank you for your staff's participation in the November 28,
1990, conference call regarding the design investigations
proposed for the Industrial Excess Landfill Site (IEL) in
Uniontown, OChio. The United States Environmental Protection
Agency (U.S. EPA) understands and shares your concern regarding
the IEL site's actual and potential impact on public health and
the environment. U.S. EPA is committed to properly designing and
implementing the IEL remedy, and it is our intention to collect
the necessary information to meet that commitment. As you are
aware, U.S. EPA established the IEL Technical Information
Committee (TIC) in order to solicit as much technical expertise
as possible. We are pleased to report that the IEL TIC has been
very useful as a forum for the exchange of technical information,
and TIC comments have resulted in positive changes to the design
investigation. We welcome the continued participation of the
community, government agencies, and elected officials in the IEL
TIC.

During the conference call, Bob Alvarez of your staff asked
several questions regarding U.S. EPA's sampling strategy for
radiochemical analyses. Mr. Alvarez expressed concern with
respect to the adequacy of U.S. EPA's approach to the radiation
testing and requested additional rationale supporting our
approach. In the attachments to this letter, we have provided
detailed responses to these requests.

For the radiation survey of IEL, U.S. EPA has chosen to rely on
the method of sampling groundwater and landfill leachate, with
comprehensive radionuclide analysis. Mr. Alvarez requested
justification of EPA's reasoning for not characterizing the waste
material by soil core sampling with analysis for radionuclides.
Attachment 1 illustrates the statistical probabilities for
locating radioactive wastes based on the number of boreholes and
samples to be taken. EPA is proposing to perform six intrusive
boreholes into the landfill. The intent of this is not for waste
characterization but rather to determine the depth of the waste
within the landfill, the depth of the water table, to
characterize the hydrogeology of the unconsolidated sediments,
and to determine the concentration of any contaminants found
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within the landfill.

As can be seen in Attachment 1, if it is assumed that a volume of
10 cubic yards of radioactive waste is present within the 30 acre
landfill (refer to Attachment 2 for potential radiological
contaminants and estimated volumes), the probability of locating
the radioactive waste for the first time with 50,000 boreholes is
only 22%. The risk to on-site health and safety from intrusive
drilling, the associated schedule delays, and the cost of this
enormous sampling and analysis effort are significant barriers to
comprehensive waste characterization.

If radiocactive contaminants are contained within the landfill,
based upon Nuclear Regulatory Commission license information and
CERCLA 104 (e) information responses, the possible volumes would
range from 1 cubic foot to 10 cubic yards, and consist
exclusively of intact or ruptured sealed sources of the isotopes
listed in Attachment 2. The usual method by which such sources
would be located is through drilling a gridded pattern of
boreholes followed'by logging the boreholes with a highly
sensitive gamma probe such as a large sodium iodide crystal. The
borehole spacing would be dictated by the effective radius that
the probe could "see'" the source above background without being
completely shielded by surrounding soil. This distance is
computed to be in the range 3-4 feet for an unshielded radium
needle or 1000 millicurie cesium source as listed above, however,
it would drop to less than 1.5 feet for the same source still in
its shielded container. For a 30 acre site, location of an
unshielded radium or cesium source by gamma logging (with 78%)
probability) would take a five foot grid spacing or approximately
52,000 boreholes. For the same source in its shield, a three
foot grid spacing would require 145,000 boreholes. On a ten foot
grid (13,000 boreholes) there would be only 28% probability of
seeing an actual unshielded radium or cesium source, and only
7.5% probability of seeing the same source if still in its
shield. The probability of location of an unshielded radium or
cesium source with a single gamma logged borehole is on the order
of 20 chances in a million under ideal conditions. The
likelihood of location of the lower energy gamma and beta sources
by gamma logging would be much lower. EPA thus concludes that
this approach is impractical.

In response to another concern raised by Mr. Alvarez, regarding
EPA's confidence level in using groundwater monitoring results to
analyze for radionuclides, the Agency is in the process of
performing its statistical analysis of the probability of
detecting radionuclides via groundwater monitoring. This
statistical analysis is extremely detailed, and we expect to
complete it by mid-January, at which time EPA will convey the
results under a separate cover. .
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Another concern raised by Mr. Alvarez was with respect to EPA's
proposed approach to sample soil gas to analyze for radon
concentrations. As discussed in the conference call of November
28th, EPA intends to modify its sampling protocol in order to
measure the average radon influent to the Methane Venting System
(MVS) over time, and to use this measured source term in its
Clean Air Act compliance tool, AIRDOS-EPA to model impact to
nearby residents. Please refer to Attachment 3 for a complete
discussion of the presence of radon with respect to the Methane
Venting System.

EPA believes that the extensive groundwater and soil gas testing
that is being conducted at IEL will identify any problems that
exist. Once again, EPA emphasizes that its design investigation
has been developed as a "phased approach". If the initial rounds
of sampling identify elevated levels of either radiological
materials or toxic contaminants in any environmental pathway, EPA
will re-evaluate the need for more extensive rounds of testing.

Once again, U.S. EPA extends its appreciation to you and your
staff for its involvement in the TIC process. The Agency hopes
that the enclosed materials, as well as the summary of research
in progress, provides the requested justification of our
confidence in the proposed sampling approach for the remedial
design studies for IEL. EPA expresses its willingness to
participate in a conference call to address any questions that
may arise as a result of reviewing the enclosed materials. As
always, EPA is willing to meet with representatives of your
office as well as Senator Metzenbaum's office to discuss in
greater detail any aspect of the remediation at IEL. Please feel
free to contact me if you have any questions.

Sincerely yours,

787 orisivni ¢ rnad by
valﬁ.&f} ‘V . .L.n.;;-,x...fx.\.‘ts
Valdas V. Adamkus r e
Regional Administrator 15 REC 106
PN-
Attachments |

cc: Hon. Metzenbaum w/attachments
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ATTACHMENT 1

MENO

To: Linda Kern,~ Region 5 EPA
Jim Benetti, EPA

Ken Brown, EPA\EMSL, Las Vegas
From: AK Singh, UNLV\ERC, Las Vegas \2§2E§,=
Date: December 3, 1930

Subject: Probability computations for soil sampling at the IEL site
in Unijontown, OH

With reference to my memo of Nov. 30, 80, here are the results of
my computations on the first problem, related to soil sampiing. The
problem is described below for the sake of completeness:

Assume that a volume V of radiocactive waste is buried in the IEL
site of total volume 2,000,000 cubic yds., and also that no
information is available about the location of the radiocactive
waste 1n the landfill. Compute the probability of hitting the
radioactive waste for the first time as a function of number of
boreholes N (of size 6" diameter, 60 ft. depth - all of the soil
from borehole to be analyzed). Computations are to be done for 3
different scenarios: (a) V = 1 cu ft = 1/27 cuyd (b)Y V = 1 cu yd.,
and (¢) V = 10 cu yds.

Figure 1 (NOT drawn to scale) : Borehole in a landfill with
radioactive waste
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Total radiocactive waste volume = V cu yds
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I am making the following assumptions for my computations:

S’
(i) Radioactive waste is randomly distributed in the landfill.
(i1) Borehole locations are chosen independentiy from each other.
(iii) The analytical method used in soil sampling does not give

false positives or false negatives.
tet X = number of boreholes in order to detect radiocactivity for
the first time
p = V/Total landfill voliume = V/2000000
It is known (Hines & Montgomery, 1880 : Probability and Statistics
in Engineering and Management Science, 3rd ed., John Wiley, pp.
15¢~161.) that, under the above assumptions, the distribution of
the random variable X can be approximated by the geometric
distribution:
P(x =n) = (1-p)"" p, n =1, 2,
The cumulative distribution function is given by
g P>l = n) = P(X = 1) 4+ P(X =2)+ ... + P(X =n).

The input data is summarized below:

2000000 cu yds

2

Total volume of the landfill

Borehole dimension 6" diameter, 60 ft depth
(a1l of the soil from borehoie

to be analyzed)

V = Volume of radioactive waste in the landfill.

RESULTS OF PROBABILITY COMPUTATIONS

(1) Since the volume of s0il from a borehole equals 0.4363 cu yd,
exhaustive sampling would take 4583662 boreholes, j.e., it would
take 4583662 boreholes for sampling the entire landfill.

(2) Table 1 gives the cumulative probability distribution of number
of boreholes needed to first hit radiocactive soil for the three
-’ values of V suggested by Region 5 EPA.
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Table 1 : P{Number of boreholes to hit radiocactive waste for the
first time £ n) = P(X £ n)
T
n V=1 cu ft V=1 cu yd V = 10 cu yd
i 5 0.00000011 0.0000030 | 0.000030
[ ! .
d 6 0.00000013 0.0000035 0.000035
7 0.00000015 0.0000040 0.000040
8 0.00000017 0.0000045 0.000045
9 0.000000189 0.0000050 0.000050
10 0.00000020 0.0000055 0.000055
10000 0.0002 0.005 D.05
50000 0.001 0.025 0.22
NEAN 540006400 2000000 200000

The last row of the table gives the average number of boreholes
recuired to hit radiocactive waste for the first time. For example,
if the total volume of radioactive waste present in the landfill is
10 cu yds., then on the average, it would take 200,000 boreholes to
hit. the radioactive waste for the first time.

The other rows 1in the table show the cumulative distribution
funiction of the number of boreholes in order to hit the radiocactive
waste for the first time. For example, if V = 1 cu ft, then the
probability that it would take less than or equal to 10 boreholes
to hit the radicactivity waste for the first time equals 0.0000002.
Even with V = 10 cu yds., the probability of hitting the
ractiioactive waste for the first time in less than or equal to
50,000 boreholes is only 0.22.

It is ¢lear from Table 1 that if the total volume of radioactive
waste is £ 10 cu yds, then samples of very large sizes have very
small probabilities of detecting it.



ATTACHMENT 2

POTENTTAT, RADTOIOGICAT, CONTAMINANTS AND ESTTMATED VOIUMES

The period of active use of the landfill (1966-1980) is within the
timeframe during which all private users of radiocactive materials in the
U. S. were subject to the regulations of the Nuclear Regulatory
Commission or those of its predecessor, the Atomic Energy Commission.
Review of current USNRC materials licenses for the potentially
responsible parties (PRPs) indicates that all of the tire manufacturers
have been licensed to possess sealed source materials in relatively
small quantities for use in industrial density gauges, and that these
companies are not licensed to possess other (unsealed) materials. (A
search of archived materials licenses has been requested of USNRC Region
ITT, but may take several months to complete. There appears to be no
reason to believe that these companies would have been previously
licensed to possess other than sealed sources used in manufacturing
gauges.) Based upon current license information, the maximm cuantities
of various listed isotopes per sealed source are displayed below.

In addition, a request for information under CERCIA 104 (e) authority was
made this summer to a number of military organizations and two hospitals
known to have used the landfill, and alleged to have disposed of
radiocactive materials. This information was sent to Mr. Alvarez in
August of 1990. The responses that were received indicated possession
of very small sealed sources (check sources), several large radiographic
units (which were returned to their licensed owner), a quantity of
monazite ore (containing thorium) which was exported to Holland under
AEC licensed transaction, (contamination associated with its storage was
disposed of at Maxey Flats, Kentucky), and references by two Akron
haspitals to possession of NRC licensed materials (short lived nuclear
medicine isotopes and small implant sealed sources) and state licensed
materials. State of Chio Department of Health records indicate that
one of the two hospitals has been licensed by the state to possess
radium 226 in sealed sources (radium needles). Of the state and federal
licensed medical sources only the radium needles (and possibly the
iridium 192 implants) are deemed significant from a the point of view of
unauthorized disposal since all other isotopes used in Nuclear Medicine,
(radioiodines, technetium, etc.), are selected intentionally to have
short half lives (to minimize patient dose), and would have decayed to
background shortly after the closing of the landfill.



TABLE 1: POSSIBLE ISOTOPES PRESENT AS SEALED SOURCES AT IEL

ISOTOPE HALF LIFE MILLICURTES/SOURCE
L (MAXIMUM)
Americium 241 432 years 500
Strontium 90 29 years 50
Cesium 137 30.2 years 1000
Iodine 125 59.9 days 500
Gold 198 2.7 days 40
Iridium 192 73 days 40
Krypton 85 10.7 years 2000
Cobalt 60 5.27 years 100
Nickel 63 100 years 15
Iron 55 2.68 years 20
Carbon 14 5730 years 5
Tritium (H-3) 12.3 years 300
Radium 226 1620 years 50

USEPA is currently in the process of evaluating the potential for public
impact from the long term presence of these sealed sources in the
remediated IEL, assuming eventual deterioration and complete dispersal
of the source. This has been requested of U.S. EPA Montgomery
Laboratory using the PRESTO computer model, a USEPA developed and
authorized code for modeling long term impacts associated with Iow Level
Radicactive Waste sites. Based upon the results of this modeling, which
should be available within four weeks, we should be able to identify
sources of concern, for which a rigorous historical accountability can

be initiated.

Based upon regulatory records, and upon the existence of a regulatory
framework for radiocactive materials during the entire period of
operation of the landfill, USEPA assumes that radicactive materials,
other than natural background may only be present in the form of small

intact or ruptured sealed sources as listed above. The total volume of
radiocactive materials is thus likely to be very small, lying in the
range of one cubic foot for intact sources, up to a maximum of ten cubic
yards for ruptured sources. (Mamufacturers specifications are available
for the sealed sources in question and indicate that the actual
radionuclides are usually fused within a ceramic matrix, and then sealed
inside a welded stainless steel capsule, which is in turn placed in a
source holder and source housing - the mobility of a ruptured source of
this type would thus be extremely low.) The fact that radicactive waste
volume if any is very small is of the utmost significance in design of a
survey.



ATTACHMENT 3

THE PRESENCE OF RADON 222 TN GAS SAMPLIED IN THE METHANE VENTING SYSTEM

The value of 516 picocuries per liter which was measured in 1989 by the
Envirormmental Response Team is felt to lie within the range of normal
background values for soil gas. USEPA's Radon Reference Manual, (EPA
520/1-87-20, page 3-5) notes a typical range of radon in soil gas of
200-1000 picocuries per liter associated with the U.S. average soil
radium 226 concentration of 1 picocurie per gram. Mr. Allan Tanner, who
recently retired from the U.S. Geological Survey, and is regarded as a
world class expert on soil gas radon feels that the value of 516
picocuries per liter is significantly lower than the expected average
for Northeast Ohio. Region V has requested several authorities to make
available any soil gas radon data which has been measured in the
Northeast Chio area, and is recommending that soil gas radon be measured
in locations distant enough from IEL to be considered background, as
part of the remedial design sampling plan.

The concern over discharge of radon at levels of over 500 picocuries per
liter, in the exhaust of the methane venting system is valid, and
warrants an assessment of potential impacts on the public. As discussed
in the phone conference call of November 28, 1990, USEPA intends to
modify its sampling protocol in order to measure the average radon
influent to the MVS over time, and to use this measured source term in
its Clean Air Act compliance tool, AIRDOS-EPA to model impacts to nearby
residents. In response to the general public concern evidenced in the
phone conference, Region V has requested the Office of Radiation
Programs - las Vegas Laboratory to run the ATRDOS program using a radon
effluent of 516 picocuries per liter (0.47 Curies per year) from the MVS
operating at peak capacity. The program was run using 1986 Akron, Ohio
meteorology, with the locations of nearby residents identified from
aerial photographs. The output of the program is included as Attachment
4 and indicates that the overall impact under these conditions would be
to raise the average ambient level of radon by 0.000224 picocuries per
liter at the location of the most exposed individual. This number is
very small with respect to the average indoor radon level (1-2
picocuries per liter for the U. S.), and corresponds to a lifetime risk
of 8.41 chances in ten million, (compared to 7 chances in one thousand
for average indoor exposure due to natural backgrourd). The reason
that this reduction from 516 to 0.000224 picocuries per liter occurs is
from dilution in the atmosphere over the 150 meter distance to the
nearest residence. Since this dilution is a linear function of initial
radon concentration, it would seem to suggest that soil gas
concentrations of 10 or even 100 times the measured value would have
little significance compared to natural background.
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SYNOPSIS REPCRT =~ CAP=28 (1.00)
Date/Time: THR 29 November, 1990 7:53:49 PM

10 Corde: EXPERMNT_IELFILLY

Facality: IELFILLAT
Address: ADDRESS
City: CITY
State: lipcode:
Source Category: EXPERMNT Source Term: 1636

Comments:
PREPAR FOR IELFILLY

RN=222 EXPOSURE AND RISK FOR THE INQIVIOUAL AT MAXIMUM RISK

- ) A D A A S SR M R W A GG AR e AT R S GE) TR G A D ML ML G M D G M M M e S G D RS NR M AR S e T D AR N A NS N SR WD A

Location to the_individual: 150 METERS NORTHEAST

Exposure 1n Working Levels: S5.98£-07
pCi/liter at that lccation: 2ea24E~04
Lifetime Fatal Cancer Risk: 8.418~07

SOQURCE TERM (1986)

Stack #1
Muclide Class Amad Ci/yr TO0TAL
Rn=222 * 0.00 4.,706e~01 4.70€~-01

7 INIWHOVLLY
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CCDE: EXCLRMNT_IELFILL1 CATE/TIME:THR 29 *uvember/ 1990

DISTANCES USED FOR MAXIMUM INDIVIDUAL ASSESSMENT

- . A S W GE mm e e N N A MR AR v M D T TN G Gn MR M e A A A e G e e YE e Em WE S M M e e wm e W

150 183 300 545

REFERENCE FILE NAMES FOR ASSESSMENT

JCL FILE ===> CAAR.CAABB.EXPERMNT (IELFILL1)
ALLRAD FILE ===> CBNRACS.CAA88.DATA(ALLRADSS)
>5TAR FILE TT===>"CAAR.CAABB.STARLIB(CAKO557)
PPECA FILE ===> CAAR.AIRDQOS.LIBC(JOAIND)
RADRISK FILE ===> CBNRACS.CAABB.RAORISK.V8401RBM
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7:53:4C PM
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DAT( THR 29 Ncvember, 1990 7:5%3:49 PM

A,

~OR EACH STABILITY CLASS

A 8 c D £ F G PERD
DCAYT, HARMONIC AVERAGE WIND SPEEDS ( WIND TOWARDS ) WIND FREQ.
N o 1.163 1.543 2.900 4.504 3.342 1.395 C.000 0.086 g
NWo 1,323 1.731 2.6386 4.315 3.202 T«3%2 N.00C 0.046 B8
N 1251 1.691 2.909 3.7C9 3.130 1.331 d.00¢ 0.061 B
W 1.072 2.000 2.781 4.081 3.098 Te425 ¢.000 C.026 Kl
W 1.001 1.781 c.831 3.3¢62 3.166 1.434 0.00C 0.038 M
W 1.134 2,277 r.984 3.958 3.356 1493 0.00€C 0.033 ¥
SW o 14154 1635 1.100 3.474 3.368 1.470 g.0N0C 0.051 ¥
>H o 1.1C02 1.779 2.738 3.672 3.456 1.470 0.000 0.034
S 1.202 2.069 24753 3.744 3.459 1.496 C.00cC 0.945
s 1.1R7 2.292 r.383 4.411 3.344 1.442 0.000 C.045
5% 1,235 1.899 2,165 4,939 3.498 1.402 0.000 0.082
SE 1.208 2.069° 1.393 5.386 3.592 T¢417 ¢.000 0.070
T 1.286 1.830 3.144 4.256 3.320 1.462 0.000 0.080
([E1.252 1.932  3.233 4.731 3.288 Teu71 0.000 0.098
14237 1754 3.034 4.506 3.%26 1.3%9¢ N.000 0.126
NF1.2C8 1912 1.444 4.888 3.261 1.388 c.00¢C 0.079

JAV, ARITHMETIC AVERAGE WIND SPEEDS ( WIND TOWARDS D

N 1.637 2.428  3.780 S5.440 1,579 1.924 0.00C
NW 1,643 2.607 1,336 5.338 3.432 1.875 C.00C
NW 14758 2.549 2,63C 4.705 3,352 1.852 0.000
W 1.492 2.849 3.567 4.917 3,315 1.951 0.000

Woo1.361 T 2,689 3.590 ha472 3.392 7 1.960 0.00C
W 1.5%94 2.997 31.864 4.926 3,593 2.015 0.000
SW 1.625  2.468 3.87C 4.563 3.605 1.994 0.000
sWo 14543 7777206987 3.558 T 4.687 3,691 1.994 0.00C

S 1.662 2.941 2,773 4.848 3,693 2.017 0.00C
SE 14672 3,016 4.10C 5.548 3.582 1.967 0.00C
SE 1.736 T 2.858777 4.048 6.140° 3,730 1.928 0.000
ST 1.701 2.942 4.131 6.334 3,814 1.943 0.000C

£ 1.801 2.702 3.996 5.485 3.557 1.986 0.000
11,759 7T77T2.81277774.093 75,933 3,524 1.994 0.000
NE1.739 2.688 1.895 5.610 3.563 1.922 0.000

VP 1.701 2.841 b.242 5.912 3,496 1.914 0.000
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FOR EACH STABILITY CLASS
a B C D £ F
RAW, FREQUENCIES OF "STABILITY CLASSES ( WIND TOWARDS )

N 6.04E=03 2.46E=02 7.10E-02 5.44E-=01 1.59E-01 1.96E-01
INW  9.13E-03 4.48E-02 9.43E-02 5.42E-01 1.46E-01 1.65E-01
NW  €.878-0375.12E-02 9.74E-02 4.72E~01 1.51€-01 2.21€E-01
dNW  1.35E-02 5.52E=02 1.10E-01 5.33E-=01 1.56E~01 1.22F~01

W 1.46E-02 S5.30E-02 9.89€E-02 4.S56E-01 1.57E-01 2.21E-01
ISW  1.38E~02 5.83E-02 9.57E-02 5.47E-01 1.34E-01 1.52E-C1
SW  7.48€-03 5.10€-02 9.80E-02 4.49E-01 1.64€E-01 2.30E-01
y3W  6e22E-03 4.68E-02 1.07E-01 4.64E-01 1.63E-01 2.14E-01

S 9.92E-03 3.88E-02 8.82E-0275.06E~-01 1.40€-01 2.17E-01
' SE 9.30€=-03 3.23E-02 9.41E-02 6.35E~01 8.77E~-02 1.41£-C1
SF 6.812-02 4.06E-02 B3.67E-02 6.8B0E-01 3.48E-02 1.01F=-01
3 L.6LE-037411E~02 " 9.14E~02 7.326-01 6.23E-02 6.89E~02

£ 3.S50FE-03 4.69€E~02 1.03E-01 6.07E-01 9.41E-02 1.45E-01
NE  6.32E=03 4.82E-02 1.18E-01 6.16E-01 B.91E-02 1.23E~-01
NF  0.36E-03 3.96E-02 1.09E-01 5.81€=01 1.19€-01 1.44E-01
NE  3,956-03 3.07E-02 9.09E-Q2 A.33€E~-01 1.22E-01 1.20E-C1
DT 7.06E-03 4.22E-02 9.728-02 5.79E-01 1.20E-01 1.54E-01
HEIGHT OF LID

LIDAI= 1000 (M)
RAINFALL RATE

RR= 100.0 (CM/Y)
AVERAGE AIR TEMPERATURE

TA= 10.0 (DEG C) 283.2 (K)
SURFACE ROUGHNESS LENGTH

10= 0.010" (M)
HEIGHT OF WIND MEASUREMENTS

1= 10.07 (M)
AVERAGE wWIND SPEED

UBAR= 4,447 (M/S)

VERTICAL TEMPERATURE GRADIENTS:
STABILITY
STABILITY F

S

g 7 0.073
0.109

TABILITY G 0.146

(T6)

(K/M)

0.C0E+00
0.00€E+00
0.C0E+00
D.00€+00
0.GNE+QD
0.00€+00
0.00e+00
0.COE+QO0
0.00€E+0Q0
0.C0R+0Q0
0.00€e+00
0.00€+00
0.COE+QO
0.00E+0D
0.CDE+QO
0.C0E+QO0
0.C0c+00



sCATE The 29 Ncvancar, 15 S

(]

*LIST C= INPUT CaT& =CR NUCLICZ RN-22Z »

RADICACTIVE CECAY CONSTANT (22R CaY) o C.1324C0
ENVIRONMENTAL DECAY CONSTANT--SURFACE (PER DAY) 0.55¢-Cé
ENVIRONMENTAL DECAY CONSTANT--WATER (PER 0AY) 7 77 "7 g.00g+CC~

AVERAGE FRACTION GOF ANIMAL’S DAILY INTAKS OF NUCLIOE 3
WHICH APPEARS IN EACH L OF MILK (DAYS/D) TTT0.00E+GC

FRACTION OF ANIMAL®"S DAILY INTAKE OF NUCLIDE ) B
WHICK APPEARS IN EACHK KG OF FLESH (DAYS/KG) T 0.Q0E+CG

CONCENTRATION FACTCR FCR UPTAKE CF NLCLIDE FRCM SOIL FOR

PASTURE AND FORAGE 7 G.00€e+cC
(IN PCI/KG DRY WEIGHT PER PCI/KG DRY SOIL)

CCNCENTRATION FACTCR FOR UPTAKE CF NUCLIDE FROM SOIL 8Y T T
ECIBLE PARTS CF CROPS G.002+C0
(IN PCI/KG WET WEIGHT PER PCI/KG DRY SOIL)

GI UPTAKE FRACTICN (INHALATION) N.00E+CO
GI UPTAKE FRACTICN CINGESTIONY ~— ~ =~ o - TT O GLJ0E+CD
PARTICLE SIZ¢c (MI£595§) B 0.00=+CC

SCLUBILITY CLASS *




. SAF_SuT= LEVTLS FQS SHCRIT-LI=Z PRCGELY CF RA=222
AT VARICLS LOCATIONS IN THE ENYVIGONYEINT
AREA EXPOSURE LEVEL(.? EQF) AQJUSTED ADJUSTED
. _(PERSGN_ .WL) EQUIL. FRACT. EXPOSURE

T B LEVELS
WINC DISTANCE S .
TOWARD (METERS) T T
N 150 T $.1£-C7 0.27 3.58-07

N 183 8.,28-07 0.27 1,2E-07

N _10¢ _5.28-C7 ¢ _0.2° 2.12-07

N 545 P &L ¢ 4 0.25 1.1e-07 ~~
NNW 150 5.4E=-07 .27 2.1E-07
_NNW 183 o _ S.0E-C7 __ o 0.27 1.9€-07
NNW 200 T 3.12-07 0.2°9 1.28-07
NNW £45 1.55=C7 0.2°% 6.45=-08

NW . 15¢C 7.Ce=C7 0.27 2.78-07

NW 183 T 6.2E=(07 0.27 2.4E=Q7

NW 200 4L.CE-C? 0.22 1.6E-07

NW 545 2.18=C7 0.2% 8.%E-08
WNW 15C 3.28-07 0.27 1.26-07
WNW 182 2.95-C7 0.27 1.18-07
WNW 200 1.86-C7 0,28 7.1:-08
WNW T 545 R.9e-0¢8 0.29 3.78-08

W 4.5E~-07 0.27 1.7E-07
5 4 4.15-07 0.27 R
i 2.62-C7 0.22 :

W 1.4=~C7 0.2°9 S.7E-08
WSW 4.15-C7 0.27 1.£~-07
WSW 3.76-07 0.27 1.4E-07
WSW 2.35=C7 0.2¢ Q.12~08
WSW 1.15-C7 0.29 4. 7E-08

SW 5.72=C7 0.27 2.2-07

SW 5.25-C7 0.27 2.Ce-07

S5W 200 3.3E~C7 0.28% 1.3e-07

SW 545 T T T 1.88~-07 - 0.29 7.4E-08"
SSW 150 3.8-G7 0.27 1.5€-07
SSW 183 3.5E=-07 0.27 1.3e-07
ssw 100 T T T Tzl2E-C7 T 0.28 8.8E-08
SSW €45 1.28-C7 0.2¢ 4.8€-0%

5 15¢C 5.22-07 0.27 2.0e-07
I K -3 Y A & 2 o T 0.27 1.8e-07
S 200 3.02-C7 0.23 1.28-07

S £45 1.5E=C7 0.2¢ 6.4E-D8
SSE 1s¢ ~ T 7 T7 77 5,.7€-07 0.27 2.25-07
SSE 183 S.CE-C7 0.27 2.05-07
SS¢€ 200 3.1E-C7 0.28 1.2E-07
SSE T 5457 T T 1.4E-Q7 0.29 6.CE~08

SE 150 1.18-06 0.27 4.1-07

SE 183 9.4E~Q7 0.27 3.68-07

SE 30C o S.5E~C7? 0.2% 2.2E-07

SE 545 2.5:~C7 0.29 1.Ce-07
ESE 15¢C 9.CE-C7? 0.27 3.4E-07
ESE 183 - 7.9€=-C7 0.27 3.1E-07



st Sut 2d.2%=C7 J.2% R.lz
o 158 1.(:5“':3 Q.27 [‘.CE
= 132 5.2z-C7 Qa27 T,k
z 20¢C 5.£¢=C7? 0.22 2.2¢2
= S45 c.5c-C7 J.25 T.1¢
TTENE 150 TOT1RE-CE T T T 7027 4.9
. ENE 183 1.1€-06 0.27 4.3
300 é 2
P!

NE 183 1.45-06 0.27
“NE 300 8.45-07 —0.28
+ NE 545 4.CE-Q7 0.29

NNE 150 9.3E-07 0.27
TNNE T T 7133 - g.28-07 — - 0.27

NNE 20C 5.0c-C7 0.2%

NNE $45 2.4=%-07 0.26

]

OOy

b n




STAR

o
-
o
wv

|
}

%

car

i

INPUT, W2

A

2. 2C0=‘04

(Ve

m
< Z
momompmoan Z

!

a 500e-04 2
.700z-04
2.1005-04

NO

2.300c-C6 C.CCOCE+CC 0.C00s+00
1.20C€-04 9.C00&-05 C.00CE+0C 0.0600:+00
2.000€e-04 1.800e-C4 C.00CE+0C

2.700E-06 ¢
1.R00E-04
1.400E-04

C.00Cs+C0C ¢
C.00Ce+C0

0.000€+00

0.00C=+0C
0.000c+0C
0.00CE+QC

~0.00Ce~CC

0.00GE+CO
C.000e+00

C.CCOE+CO
0.COCE+DC

C.00CE+CC 0.C00£+00

m
v

= Uq w
L/)(nt./ll w1 n
T X L wvmmm

1.90CE~04
1.700E-~04
2.70CeE~04

2.30CE-04
2.500E~-04
2.500E-04

" 1.50CE~J4

3.70CE-04
2.80CE~-04

0.00Cz+0C
0.60Ce+0C
0.000:+00

0.CCCE+GE
0.0CQCE+CC
C.00CE+CO

C.00CE+CC 0.C002+00 0.00CE+0C C0.0C0CE*CO
C.00CE+00 0.CO0E+00 0.000e+00 0.GCGOE*CO
C.COCE+0C 0.C00E+00 0.0C0CE+0C 0.0COE+CO

1 .600E-04 C.CCCe+02 0.C00
300e~-064 C.C0CE+DC O0.COCE+Q0L 0.00OCE+OC 0.

£4J0 0.00C=*0C 0.0C0z+C0

CO0E+CO

3‘4035 C4 C.00CZ+CC 0.COCE+00 0.COCZ+0C C.00CE+CH

=

WA

1.200E-04
1.500€~04
2.600c~-04

z
Z 2z
X

|
|
'

(@
—

mm o nmZ p

(%

omn P-4
L Z &L
=~ (Nt (N

rr
2

1.600e-04 C.000£+00 0.C00E+00 0.C0CE+O00 0.000E+0CD
3.000e-04 C.000E+00 0.CO0E+0C 0.0CCE+00 0.000€E+G0

2.100E-04 2.700E-04 C.00CE+CC 0.CO0E+00 C.COCE*00 0.000E+CT

0
9

C)C)m

Ge-
CeE-(04
LLOCE-J4

t8 & s

2.3C0CE-04 1.C3Ce-C2 €.90Ccz-34 0.
4.900E-04 8.500E-C4 €¢.20CE-04 C.COCE+00 0.00C
2.600:z-04 6.900E-04 4.BOCE-C4 O.COOE¥CD D.DOCEYDD 0.DCOEFCO

6.500c-04
1.260E-02

St 8.400e-04 1,490=-03
o SE 5.3CCE-04 9.€00E-0Q4

S 7.000e-04 8.900¢-

SSW
S
WS W

W
WNW

NW 7

NNW

CLAS
N
NNE

(%2} m m
vy »n =

w

v U
L E W»rnin mman

X
w

5.10CE~-04
1.28CE-02
§.50CE-04
€.5C0E-D4
4.90Cz-04
30Ce-0¢
1.700:z-34

S: C

2.,60Cc-04
2.500=2-04
Z2.7CCc-04
2.10C£-04
2.300E-04
2.00Cc~-04
3.5005-04
4,500z-04
4.3CCE-04
2.8CCE-04
£.00CE-04
20CE-04

1.C30€&-C32
2.110€-02
2.20C0c-03
1.730c-02
1.30CE-02
1.250:z-C2
7.c00€E~-34

1.170E-02
1.330e-C2
1.230€-02
8.70C£-04
1.490€-C2
1.CECE-Q2
2.C60E-C3
1.760c-03
1.810e-02
1.420€-02
4.050e-03
3.110€-C2

04 8.000e-04 €.60Ce-04 0.COCE+Q0 0.000E+0C C.0C0E+QC
S.C0CE-04 0.CCOE+Q0C C.00Cc+0C C.

COCE+CO

5.90C=-04 0.00Ct+C0 0.0QCE+0C 0.0CHE+CO ~

2.00Ce-04
5.70CE-C4

£.7GCE~-Q4
1.60Cc-C3
1.53CE-032
1.12C£-03
1.05Cz-03
1.26CE-03
$.30CEe-04

2.08CE-03
1.83CE-02
2.13CE-03
1.85Ce-C3
1.7502-C32
1.44CE-33

«34CE-03
2.04C=-C2
2.61C&e-03
4.44CE-07
?7.53CE-03
¢€.38CE-02

CCOE+Q0

0.000€E+00
0.C00z+CO

4 5.3CCE-G4 0.£00c+0C

0.COCE*QO
C.C00z+a0
0.COCE+Q0
0.C00z+00
0.G00E+00
0.CQ002+00
0.COCE+GO

3.900E-C4
1.400€-Cé
3.€002-04
2.736z-0C4
2.300€E~C4
1.400=2-04
2.100e~04
7.C00£~0C5

¢00E~04
9.£006c-C4
1.200&2~-03
1.370&-03
8,5062-04
7.1602-C4
£.7003-24
4.300z-94

0.C0CE+OC
g+0C

0.00Ce+0C
0.cccz=+0C
0.C00GeE+QC
0.C00CE+DC
0.C0Cec+0C
0.00CE+CO
C.C0CE+DC
0.00CE+JC
0.00Ge+00
0.C0CE+0C

0.00CE+OC
0.C0Ce+0C
0.90Ce+0C
G.CCLCc+0C
0.00Ce+0C
0.00CE+GO
0.GOCE+0C
2.0CCe-0°
0.COCE+0C
2.0GCz-05
5.C03CE-05
1.40C0E-04
7.00CE-05
5.CCC&e-C5
2.00Cz-05

C.CCCE+QC

G.C0CE+CO
0.CCCE+COC

C.000E+CO
0.C00E+0C
C.000e+CC
C.COQE+CC
C.CCOE+CC

C.CO0E+CO

C.CCOE+CD
0.0C0E+CO
C.00CE+DD
6.CQCE+CO

0.0CCE+CO
C.000c+CO
C.COCE+CD
c.ncos+Ce
C.COCE+CC
0.0GCe+CC
C.CO0E+CO
C.0C0=z+CO
C.000E+CC
C.C00E+CO
0.00CE*CO
C.0COE+(CO
0.C00£+CO

C.C0Ce+CC
0.C00E+3C
C.CCcne+(CC

1.6008-04 C.00CE+C0 0.COCE+00 C.00CE+0C G.COOE+CO



(vg]
— —
1.

| \, 1<
< 2

CaTz

x)

w
ral

S: C

7.900E-04
4.900=-04
1.04CE=032

INPLT, WC

N2

m
2.

m

4&.70CE-04
£.60C=-04
2.7002-04

(7]
w N

[%]
izimmmmmmmmz»

=
V;L/)u»

$.700e-04
5.10Ct-04

7.30Cc~-04 5.130&-C2

| €.7CCZ-04
1.27C€2-02
$.60CE-04

5.510E-C3
3.25C€-C2

4,230:-C1
9.270E-G2
6.9102-02

W 1.210£-03 7.140€-C2

WNW
CNW
NNW

CLASS: E

N
NNE
NE

ENZ

m
mm m m

w »nw

S
SSW
Sw
WSH
W
WNW
NW
N\W

3.700e-04
2.600E-04

3.620€-03
4.940E-03

-—
[ .

o

~N = O 00w An

(XY

Wi = oy e~ 0

4.8C0z-04

€C.000e+0C
c.00Ce+0C
€.0aCz+0C
C.Co0e+0C
C.0C0Cc+0C
C.0002+40C
C.00CE+QC
C.00CE+0C
G.00C=+0C
€.00Ce+3C
C.0Q0Cz+CC
C.0CCE*0OC
C.00Cez+0C
C.0C0E+QC
C.00CE+0C
C.0cCt+0C

CLASS: F

N

<=
L &
Al

T X EE T OMmmmmmin

in

= (%} w m
[ ) [ N VI

i

<
=

N&W

d

3.0402-0*
zzr:-ot
T

1 S?PC Q2
2.83CE-02
1.18CE-032
S.410c-03
2.93CE-03
£.07C=z-03
2.6402-03
€.55C&~33
2,370€-02
3.790£-032
1.68C=~02
2.97C&-0%
Z2elulc-02

L

§

)J
\l
’l
Y

1
J

1

L

¢.32C0e-C?

I

mjm mmim nl m rl
|

b
|

_x._a—é._x—ll\)

L]
[ 1N e NEVINE NI Q6

i
om3c>o(3r\o
nNIY N PO I

(2]
~

L

4.100c-C4
2.5002-04
S.470E-03 4.600E-0¢
S.6902-C3 4.8CC=-04
4.190:-03 2.500: 04

1.400t-C4
0.000€e+CO
2.CO0CE-CS
5.00Cc-CsS
C.CO0E+CO
6.000=+4C2
, $.000E-CS

5.0CCE-CS
5 02 1.97CE-CS 2.300&-0C4
'3.62C5-02 7.1CCE-C¢t
1.100&-C2
1.850&-C7
4.€00e-Cé4
£.700c-C4
1 580€E-C3

7
567:-02 6.110€-03
1

212-02 1.49CE-03 £.500Z-0C4

2.400E-C3
2.C8Ce-02

1.940&-C32
3.230¢-02
2.380&-03
5.240€-03
3.500=-02
6.020E-02
4.470€E-02
€.75C£-02
4.120€-C2
3.410E-02
1.350e-C2
2.490e-C:32
1.740ec-C32

6.82CE~-02 C.00CE+D0C C.CCCE+0QD
C.0CC=+CC C.CQGE+CA
Cc.CoCz+aC 0.
C.00Ce+CC C.CUCe+00 C.
5.4390E-02 C.00CE+GC C.CO0£400
C.00CeE+CC 0.COCE+0O
02 C.00Ct+0C 0.CCOE+00
C.COCE+CC C.COCE+QO
€.30C=+0C O.
5.970e-C2 C.00CE+GC C.CO0cE+00
1.160E~C2 C.00Ce+CC 0.C00:=+Q0
C.00Cz+0C 0.CO0E+QO
C.CO0Ce+GC C.CCOE+0D
C.G3Ce+0C 0.C00E+0D
C.00Cz+CC 0.C00€+CO

4.500e-02
7.540E-02
2.500e-32

2.240g-C2
8.12C€-
4.£€40c-02
1.078€-C2

8.190€-02
7.850€-C3
3.13Ce-C2
5.230¢E-02

4.233e-07

s » 8

AS B BV S PN PN |
. & 8

ON N NSO
~NO &S =20
RN NeNe]
TIN Oy e mom

[}

OOOOOO
4N Lt N W WA

c
n
[}

4.00CE-C3 C.CGCCE+CO
t-C3 0.CG0z+Q0
7.64CE-03 0.CCOE+CH

2,2¢

-n7T

4,92Cz-C3
9.26C-"0:

4.62C2-03 0.C00E+0D
4.12C2-03 0.CO0E+0D

.C0CE-03 0.
4 48CE=-03 G.CO0E+LC

2.22C0E-Q2

C.C0C=z+02

0.GO0E+00 0.00G=+0C 0.00CE+CO
0.CO0E+CO0 0.COCE+0C 0.000S+(CO
D.COC=+QC C.00C=+0C C.CCOE-CC
0.CCQOE+097 0.00CE+QOC 0.C00E+CN
0.CO0E+Q0 C.00CE+0C C.DGOE+GE
0.00CE+0C 0.C00c+CH
C.COCE+0OC 0.000E+CHO
C.00CE+0C 0.0G0E+CC
0.00Cz+30 C.00C:+CO
0.C0CE+0C C.0CQE+CCT
0.000z+0C C.CCCe+CC
0.00CE+0C 0.COCE+CC
0.00Cz+0C C.000c+CN
0.00C=+CC C.0CC=+CN
C.CCCE+CC 0.00G0=+GN
0.C00E+0C C.000E+C3

0.C30€t0C
0.C00E+CO

COCE+CO

0.COCE+Q0

C.C0CE+OC 0.CO00E+00
0.COCE+Q0 C.000QE+COC
0.00Cc+0C 0.C0CE+CO
CCCeE+0C C.CCoe+CC
0.C0Cz+00 C.CGCOE+CO
0.0C0e+00 0.0G0E+CA
0.000E+00 C.CGCE+CO
C.COCE+QOC 0.C0Ce+C0
C.00C=+CC C.CQC:=+CC
C.C0Ce+00 0.000€E+CO
0.00QCE+CC C.0CNE+CE
0.COCE+GC 0.000E+SD
0.COCE+DC 0.COOQE+CC
0.00C=+0C 0,D000:+C0
0.COC:=+0C 0.000E+CT
6.00Cz+00 C.COGE+CO

C0Cc+30

CCCz+CO

0.C00e+00
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CaTz TA™ 2° Ncvevkbar, 1570 TeyT a3 By ——
INTEC, 8RTA Q0= VICETARLE CR2F PIZJUITION (Mxx2)
158 132 577 542
o N 1.COE+C4 1.00E+C4 1.COE+04  1.005+064 ki
NNW 1.0CE+C4  1.C0E+C4  1.0CE+04 1.00€+06 a2
TNW 1.C0E+C4  1.00S+C4  1.00z+C¢  1,008+04 B
WNAd  1.CGE+C4 1.00E+C4 1.CCE+Cs  1.00E+06 H
W 1.C0E+C4 1.00E+04 1.CCE+C4 1.C0E+04 ) s
WSW 1.CCE+C4 1.00E+C4 1.C0E+C4 1.00E+04 o IR
SW  1.C0t+04 1.00E+C4 1.C03+04 1.005+04 Y
SSW  1.00E+C4 1.COE+C4 1.COE+C4 1.00E+046 :
S 1.CC+C4 1.00&8+C4 1.C0=+C4 1.002+04 N
SSE 1.C0E+C4 1.COE+C4 1.COE+04 1.CCE+0¢
Se 1.CC0e+C4 1.008+C4 1.C03+Cue  1.003+0¢ B
ESE 1.005+40¢4 1.C0E+C4 1.CO0E+C4 1.C0E+04 I
€ 1.C0E+C4 1.002+C4 1.C0E+C4 1.00E+04
ENE  1.C0E+C4 1.00E+C4 1.C0€+C4 1.00E+C4 S
NE 1.CCE+C4 1.00E+04 1.C0:z+04 1.0CE+Q¢ T
NNE  1.CCE+C4 1.00E+C4 1.CO05+C4 1.C0E+Cq
4
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- -

f ESTIMATED RADIONUCLIDE CONCENTRATIONS (
~IND cCIsSTaNCe AIR CONCEN DRY DEP RATE WET DEP RATE GND DEP RATE
"0JARE (METERS) NUCLIDE (PCI/L) (PCI/M2/S) (PCI/N2/3) (PCI/M2/S)
N 150 RN=222 1.38-04 G.0E+00 0.0E+00 0.0E+00
\ 1872 RN=222 lecE=04 0.0E+00 0.0E+0C 0.0E+00
N 300 PN=222 7.42-05 0.0E+00 0.0E+00 0.0E+00
N 545 RN-222 3.98-05 0.0E+00 0.0E+00 0.0E+00
SN 150 RN=222 7.9E-05 0.0E+00 0.0F+0C 0.02+00
NN 183 RN=222 7.1€-05 0.0E+0C 0.0E+00 0.0E+00
AN 300 RN=222 4.45=-05 0.0E+0C0 0.0€+0C C.0E+00
N 565 RN-222 2.2€-05 0.0E+00 0.0E+00 C.0E+00
Fow 150 RN-222 9.9€-05 0.0E+00 0.0E+00 0.0E+00
" 183 RN=222 9.0€-05 0.0E+00 0.0E+CO 0.0E+00
N 300 RN=222 5.76-05 0.0E+CO 0.0E+00 0.0E+00
N 545 RN-222 3.05-05 0.0E+00 0.0E+0C 0.0E+00
Wh 150 RN=222 0.0E+00 0.0E+0C 0.0€+00
whn 183 RN-222 0.0E+CO 0.0E+0C 0.0E+00
e 3¢ RN-222 0.0E+00 0.0F+0G 0.05+00
o 545 RN-222 0.0E+00 0.0E+00 0.0E+00
. 150 RN=222 0.0E+00 0.0E+0C 0.0E+00
Wy o RN-222 0.0E+00 0.0E+00 0.0€E+00
" 00 AN-222 D.0E+00 0.0E+00 0.0€+00
. See RN-222 0.0E+00 0.CE+0C 0.0£+00
N 15y RN=222 0.0E+CO 0.0E+00 G.0+00
IR 1%, RN=222 0.0E+0C 0.0E+0C 0.0E+00
WS w 300 RN=222 0.0E+00 0.0E+00 0.0E+00
J5 545 RN=222 0.0E+00 0.0E+0C 0.0E+00
- 150 AN=22¢ D.0E+00 0.0F+00 0.0E+00
. 193 RN=222 0.GE+00 0.0E+00 0.0E+00
3 1y RN=222 0.0E+00 0.0E+0C 0.0E+00
< 543 RN-222 0.0E+00 D.0E+00 0.05+00
35 150 RN=222 0.0E+C0 0.0E+0G 0.0E+00
" 183 RN-222 0.0E+00 0.0E+0C 0.0£+00
Sym 30U RN=222 0.0F+00 0.0F+00 0.0E+00
50 545 PN-222 0.0E+0C C.OE+00 C.CE+00
- 150 RN=222 C.NE+NG G.0E+00 0.0E+00
5 153 RN=-222 0.0E+00 0.0E+0C 0.0E+00
3 3C0 RN=222 0.0E+00 0.0E+00 0.0£+00
S 545 RN=222 0.0E+00 0.0E+00 0.0E+00
35t 159 RN=222 0.0E+CO 0.0E+00 0.0E+DD
e 133 RN=222 0.0E+00 D.0F+0C 0.0E+00
357 3CU RN=222 0.0E+0C 0.0E+0C 0.0E+00
552 545 RN-222 0.0E+00 0.0E+0C 0.0E+00
Ste 150 RN=222 0.0E+00 0.0E+00 0.0E+00
e 183 RN=222 0.0E+00 0.0E+00 0.0E+00
SE 300 RN-222 0.0E+00 0.0c+CC C.OE+00
-z 545 RN=222 0.0E+00 0.0E+0C 0.0E+00
- 150 RN=222 0.0E+00 0.0E+00 0.CE+00
€5 183 RN=-222 0.0E+00 0.0E+00 0.0E+00
Y- 3C0 RN=222 0.0E+00 0.0E+00 0.CE*00
=5~ 545 RN=222 0.0E+0G 0.0E+00 0.0£+00
- 150 RN=222 0.0E+00 0.0E+00 0.0E+00
- 184 RN=-222 0.0&+00 0.0E+0C 0.0E+00
- 300 RN-222 0.0E+00 0.0E+00 0.02+00
- 545 RN-222 0.0E+00 0.0E+0C 0.0E+00
ZnE 150 eN=222 0.0E+0D 0.0E+0C 0.0£+00
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TIMz JELAY--INGZSTION COF STLR

tn

D FccC BY sNIMALS (AHR)

TIME DELAY--INGESTION CF LEATY VEGSTABLES EY MAN (HR)

TIME DELAY~-~INGESTION GF PRQODULCE BY MAN (HR)

REMOVAL RATZ CONSTANT FOR PHYSICAL LCSS Y
WEATHERING (PER MCUR)

PSRIC3 OF EXPOSURE DLRING GRCWING SEASON--PASTURE GRASS (rP)

_PERIOD OF EXPOSURE DLRING GROWING SEASCN--

CROFS OR LEAFY VEGETAZLES (FR)

AGRICULTLRAL PROCUCTIVITY 8Y LNIT

REA
(GRASS-COW-MILK-MAN PATHWAY (KG/Sq. MET=R))

D

CucC

LE

VIT

FY VEG ING

AGRICULTULR
(°RCD
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x3
DO

RA A
ucs © Y MAN (K3/SC MITER))

E\

FRACTION CF YZAx ANIMALS GRAZZ ON PASTURE

FRACTION OF DAILY FEED THAT IS PASTURE GRASS
WREN ANIMAL GRAZES CN PASTURE

CONSUMPTION RATc CF CONTAMINATED FEZD (OR FCREGE
BY AN ANIMAL IN Ku/CAY (c RY WEIGHT)

TRANSPORT TIME FROM ANIMAL FEEC-MILK-MAN (DAY)

RATE OF

o
-
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o
P

CrF OROCUCE BY MAN (K3/YR)

RATE CF INGESTICN CF MILK 3Y MaN (LITE =RS/YR)

RATE CF INGESTION CF MEAT BY MAN (KG/YR)
RATE OF INGESTION CF LEAFY VIGETABLES 3Y MAN (XG/YR)

AVERA TI¥c FROM SLALGHTER CF MEAT ANIMEL TC
SUMPTION (CAY)

SE
CON

FRACTION OF PRJIDLCE INGESTZD GROWN IN GARDEN OF INTERzST

FRACTION OF LEAFY VEGETABLES GROWNY IN GARCEN CF INTERSIST
FERICD OF LCNG-TERNM BUILDUP FGCR ACTIVITY IN SOIL (YEARS)

EFFECTIVE SULRFACE DENSITY OF SOILKG/SC. M, CRY WEIGHT.
(&SSUMES 15 CY FLOW LAYER)
'
VESETAELE INCESTICN RATIC-IMMEDIATE
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BUILOUP TIME FOR RADIONUCLIDES DEPOSITE
ON GROUND AND WATSR (DAYS)

CILUTION FACTOR FGOK WATER FOR SWIMMING (CM)

FRACTION OF TIME SFENT SWIMMING

_ MUSCLE MASS OF ANIMAL AT SLAUGHTER (KG)

FRACTION OF ANIMAL HERD SLAUGHTERED PEP DAY

MILK PRODUCTION CF CCW (LITERS/DAY)

FALLOUT INTERCEPTICN FRACTION-VEGETABLES

FALLCUT INTERCEPTICN FRACTION-®ASTURE

FRACTION OF RADICACTIVITY RETAINED ON LEAFY
VEGETABLES ANC FRODUCE AFTE® WASHING
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*COVELTZD V2icLzS 507 T=2 d<-.+
TCTAL P0FLLATICH £46.C
TCTAL NUNMBER COF MEAT ANINMALS 25¢
T TCTALTNUMBER TOF MILK CATTLE & S ST T o L
TCTAL AREA OFaVEGEIAELE FO_CD# C_RO‘S;»(Sﬁ@ﬂU_Q‘R—E__P’;ETEQS-)“ o #‘O:fgtitt*é
TOTAL MEAT CCNSUMPTICN (KG PER YEAP) 0.54E+C4

TTTOTCTAL MEAT PROCUCTION (XS PcE YIAR) & T 0.71E4CS

TCTAL MILK CCittJSUVS"lCL\L(LITEiS__/Y‘EAQ) o ‘“9.?ZE+‘CL
TCTAL MILK PRODUCTION (LITERS/YEAR) 0.51E+06
TTTUTCTAL VEGETARLE FCCD CONSUMPTION (KG PIR YEAR) B T - 0.12€E+(C5
TCTAL VEGEZTASLE FOCJ PROCUCEC (KC PEIR YgAR) 0.4ﬁ65+Cé
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FRACTICN (INGES

FRACTION GF ANIMAL'S CAILY INTAKES
EACH L OF MILK (22YS/L)

FRACTICN (INHALATICN)
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WATSR

(PER DAY)

DAILY INTAKE OF NUCLIOE
EACH KG OF FLESH (24YS/X5)

FCR UPTAKE CF NLCLIDE FRCM SOIL FOR

CNCENTRATION FACTCR FOR UPTAKE CF NUCLIDE FROM SOIL 8Y
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(IN PCI/XG WET WEIGHT PER PCI/KG DPY SCIL).
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m
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caTe TH™ T NCwET-Z~, 1< 3 - Tl B
SAE_TLTz LIVELY FOT SWIITSLISI O PRUGELY T oFn=227
AT VARICULS LOCATIONS IN THE SN, IRONYINT
AREA EXPCSLURE LEVEL(.? EQF) ACJUST=D ADJUSTED
- o (PERSCON JWL) EQUIL. FRACT. EXPOSURE
LEVELS
WIND CISTANCE
TOWARC ~ (MST=ERSY i T
N 150 $.12-C7 0.27 3.52-07
N 122 8.28-C7 0.27 1,207
N e o 5.22-C7 0.2° 2.12~07
N 545 2.7:-07 0.23 1.18=-07
NNW 150 5.6£-07 .27 2.1E-07
CNNW 183 ) _ 5.CE-07 _0.27 1.9£-07
NN W 07 3.15-C7 0.2¢7 1.22-07
NNW 45 1.55=C7 0.2°% 6.4L5-08
NW 15C . 7.CE-C7 0.27 2.72-07
NW 183 6.2E=-C7? 0.27 2.4E-0Q7
N W 200 4.C=2=-C7 0.27 1.45-07
NW 8453 2.1e-C7 0.2% 8.8E-D8
WN W 15C 3.2E-C7 0.27 1.28-07
WN W 132 2.9¢-C7 0.27 1.18-07
WA W 105 1.86-C7 0.27 7.1:-083
WNW 545 2,5e=C¢ 0.2% 3.7:-08
W 150 4.58-07 0.27 1.7€-07
—% @ 4L.12-07 0.27 @ ¥
- Ioc 2.£62=C7 0.2 .Ce-
W €49 1.43=C7 0.2°% 5.7¢-08
WS W 150 4.15-C7 0.27 1.4£-07
WSW 183 3.7E-C7 0.27 1.4€-07
WSW 200 2.35=-C7 0.2° °.1:2-038
WSW 45 1.1-C7 0.27 4. 7€E-08
SW 15 3.72-C7 0.2° 2.28-07
SW 183 5.2€-C7 0.27 2.CE-Q7
SW 200 3.38-C7 0.2% 1.3e-07
SW 45 o T 1.88-07 0.29 7.4E-08&
SSW 150 3.85-07 .27 1.58-07
SSW 183 3.5e-07 0.27 1.32E-07
SSW B L o1 2.25=C7 0.2° 2.2E-08
SSW S45 1.28=C7 0.2¢ 4.5E-08
5 15C $.2:=-C7 0.27 2.Ce-07
A - Y S & D ¢ 4 0.27 1.8¢-07
S 200 2.02-C7 0.2¢ 1.2e-07
S €45 1.58-C7 0.2¢ 6.4E-08
SSE 15C B 5.7€-G7 0.27 2.2=-07
SSE 183 5.CE-C7 0.27 2.Ce-07
SS¢E 2C0 3.15-C7 0.2¢ 1.28-07
SSE €45 B T 1.4E-C7 0.2¢% 4$.CE-08
SE 150 1.1E-C6 0.27 4.15-07
SE 183 9. 4E-C? 0.27 3.68-07
- 20C S.SE-C7? 0.2¢% 2.2E-07
| W 545 2.5:-C7 0.2% 1.08-07
ESE 15¢ G.0E-C7 0.27 3.4E8-07
ESE 122 7.6€-C7? 0.27 3.18-07
ESE 150 L.4E8=07 N.2% 1.52-07
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